Evaluation of apoptotic markers in HEI-OC1 cells treated with gentamicin with and without the mitochondria-targeted antioxidant mitoquinone.
Mitoquinone (MitoQ) attenuates aminoglycoside (AG)-induced upregulation of the proapoptotic molecules Bak and harakiri (Hrk) and decreases the percentage of apoptotic House Ear Institute Organ of Corti 1 (HEI-OC1) cells. The primary mechanism of AG ototoxicity is the formation of reactive oxygen species, which leads to hair cell death via apoptotic and nonapoptotic pathways. Antioxidants have been shown to protect against AG ototoxicity. Mitoquinone is a mitochondria-targeted derivative of the antioxidant ubiquinone. Thus, MitoQ may be more effective in preventing AG ototoxicity compared with untargeted antioxidants. Ribonucleic acid from untreated HEI-OC1 cells and cells exposed to gentamicin with and without preincubation with MitoQ, idebenone (IDB, an untargeted ubiquinone), or decylTPP (positive control) were used to assess gene expression of Bak and Hrk using real-time polymerase chain reaction. Protein expression of Bak and Hrk was determined by Western blotting. Annexin V assay using flow cytometry was performed to assess the percentage of apoptotic HEI-OC1 cells treated with gentamicin with and without preincubation with MitoQ, decylTPP, or IDB. Preincubation of HEI-OC1 cells with MitoQ significantly decreased the gentamicin-induced upregulation of Bak gene (p = 0.03) but not preincubation with IDB (p = 0.87). Harakiri levels were very low that relative quantification could not be carried out. Protein levels of Bak and Hrk were not different between treatments. Annexin V assay showed that gentamicin increased the percentage of apoptotic cells (p < 0.05) compared with control. However, the percentages of apoptotic cells in gentamicin-treated and cells pretreated with the antioxidants MitoQ or IDB were not different. Mitoquinone attenuated the gentamicin-induced upregulation of the Bak gene but not its product, the proapoptotic molecule Bak, and MitoQ did not significantly decrease the gentamicin-induced cell apoptosis in vitro. Further in vivo studies are needed to assess the clinical significance of these findings.